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The viscous and thermal relaxation rates of an interacting fermion gas are calculated as functions
of temperature and scattering length, using a many-body scattering matrix which incorporates
medium effects due to Fermi blocking of intermediate states. These effects are demonstrated to
be large close to the transition temperature Tc to the superfluid state. For a homogeneous gas in
the unitarity limit, the relaxation rates are increased by nearly an order of magnitude compared
to their value obtained in the absence of medium effects due to the Cooper instability at Tc. For
trapped gases the corresponding ratio is found to be about three due to the averaging over the
inhomogeneous density distribution. The effect of superfluidity below Tc is considered to leading
order in the ratio between the energy gap and the transition temperature.
Pacs Numbers: 03.75.Ss, 05.30.Fk,51.20.+d
I. INTRODUCTION
The properties of resonantly interacting fermions have
been under intense investigation during the last few
years, stimulated by the ability to manipulate the in-
teratomic interaction through the use of Feshbach res-
onances. In this way it has been possible to create
molecular Bose-Einstein condensates from weakly bound
molecules consisting of two fermionic atoms. The molec-
ular condensates are formed when the scattering length is
positive, corresponding to an effective repulsion between
particles. If the interaction is attractive (the scatter-
ing length negative) the atoms may pair up in a man-
ner similar to the way in which electrons form Cooper
pairs in superconducting metals. The important dimen-
sionless parameter for an interacting, degenerate fermion
gas is the product of the Fermi wave number kF, given
by k3F = 3π
2n where n is the fermion density, and the
scattering length a. For attractive interactions, and for
kF|a| much less than unity (which we refer to as the
weak-coupling limit), the transition temperature Tc to
the superfluid phase is very much less than the Fermi
temperature TF. Near Feshbach resonances it is possible
to achieve values of kF|a| that are much larger than unity
(the strong-coupling limit), and in this case the expected
transition temperature is comparable to the Fermi tem-
perature, typically about one quarter of TF, depending
on the model used for the effective scattering matrix.
In this work we demonstrate how many-body effects
have a significant influence on the viscous and thermal
relaxation rates at temperatures near the transition tem-
perature to the superfluid state. The many-body effects
are due to Fermi blocking of intermediate states in the
effective scattering matrix. Such effects are known to in-
fluence equilibrium quantities such as chemical potential
and total energy, but - as we shall see below - their in-
fluence on properties like thermal or viscous relaxation is
much more pronounced. Thermal relaxation rates may
be determined directly experimentally [1, 2], and viscous
relaxation rates can be extracted from the attenuation
of collective modes. Our work is an extension of [3], in
which the viscous relaxation rate was calculated using
the vacuum scattering matrix, and we shall refer to this
paper as I in the following.
II. VISCOSITY AND THERMAL RELAXATION
In this section we discuss the relation between the ther-
mal and viscous relaxation rates for a two-component
Fermi gas trapped in a harmonic-oscillator potential,
with an equal number of particles in each component.
The interaction between the fermions is taken to be at-
tractive, a < 0, and we consider fermions in their nor-
mal state, at T > Tc. For bosons in a harmonic trap, at
temperatures above the Bose-Einstein transition temper-
ature, the thermal and viscous relaxation rates have been
shown to be simply related, differing only by an overall
factor of two [4]. As one might expect, the same relation
applies to the fermion gas, since the factor of two origi-
nates in the equality of kinetic and potential energies for
a particle in a harmonic trap. We briefly indicate the
line of reasoning which leads to this result and refer the
reader to [4] for details.
We consider a gas of particles with mass m, trapped
in an axially-symmetric harmonic-oscillator potential of
the form
V (r) =
m
2
(ω2⊥r
2
⊥ + ω
2
zz
2), (1)
where r2
⊥
= x2 + y2. For such a system we define the
spatially averaged viscous relaxation rate by
1
τη
=
∫
d3r(X,H [X ])∫
d3r(X,X)
, (2)
where the symbols have the same meaning as in I. In
particular H is an integral operator derived from the col-
2lision integral of the Boltzmann equation, and X is a trial
function given by
X = vypx, (3)
with p being the particle momentum and v the group
velocity, equal to p/m in the normal state. In carrying
out the spatial average we treat the trapping potential
in the Thomas-Fermi approximation via a locally vary-
ing chemical potential µ(r) = µ − V (r). The time τη
determines the nature and the damping of the collective
modes in the trapped atomic gases [3].
The measurement of thermal relaxation rates has
proven a useful tool for investigating the properties of
trapped gases [1, 2]. In such an experiment, the gas is
“heated” preferentially in one spatial direction, and the
relaxation toward equilibrium with a uniform tempera-
ture in all directions is determined from the time evolu-
tion of the rms cloud radii. The thermal relaxation rate
can be extracted from the time-dependent aspect ratio.
In analogy with the viscous relaxation rate, one may ob-
tain a variational expression for the relaxation time of
temperature anisotropies in a trap [4],
1
τT
=
∫
d3r(ΦT , H [ΦT ])∫
d3r(ΦT ,ΦT )
, (4)
where the trial function is
ΦT = p
2
z − p2/3 +
m2
3
(2ω2zz
2 − ω2
⊥
r2
⊥
). (5)
The momentum-dependent part of this trial function in-
volves only a l = 2 spherical harmonic in momentum
space. If the spatial part of the trial function were ne-
glected, the viscous and thermal relaxation rates would
be identical, since the trial function (3) also involves only
l = 2 spherical harmonics. Since collisions relax only
momentum anisotropies, the spatial part of (5) does not
contribute to the numerator in (4), whereas it gives the
same contribution to the denominator as the momentum
part. It therefore follows from comparing (2) and (4)
that the thermal and viscous relaxation rates are related
by
τT = 2τη. (6)
The viscous relaxation rate is thus directly accessible ex-
perimentally via measurements of the thermal relaxation
rate as in [1, 2].
III. COLLISIONS
In order to calculate the viscous relaxation rate, we
need the particle-particle scattering cross section. The
differential cross section dσ/dΩ for s wave scattering is
related to the scattering matrix T by
dσ
dΩ
=
m2|T |2
(4πh¯2)2
. (7)
An often used approximation close to a resonance is to
use the so-called unitarized vacuum scattering matrix
Tuni = 4πh¯
2a
m
1
1 + iqa
(8)
where a is the scattering length and h¯q the relative mo-
mentum of the scattering particles. In the present paper,
we shall extend the calculation carried out in I of the vis-
cous relaxation rate to cover the temperature region near
Tc where medium effects absent in the approximation (8)
turn out to be important.
Close to a Feshbach resonance, the scattering length
can be written in the phenomenological form
a = abg
(
1− ∆B
B −B0
)
. (9)
Here, ∆B is the width of the resonance, abg the back-
ground scattering length coming from non-resonant scat-
tering processes, and B0 the position of the resonance.
For atomic gases close to a Feshbach resonance, a multi-
channel effective theory for atom-atom scattering was
recently presented [5]. The scattering matrix including
medium effects was shown to be given by
T (ω,K) = Tbg(
1 + ∆µ∆Bh¯ω˜+h(ω,K)−∆µ(B−B0)
)−1
− TbgΠ(ω,K)
,
(10)
where h¯K is the center-of-mass momentum of the scatter-
ing particles and ω the frequency. Here ω˜ = ω− h¯K2/4m
and Tbg = 4πabgh¯2/m, while ∆µ is the magnetic moment
of the Feshbach molecule. The pair propagator Π is
Π(ω,K) =
∫
d3q′
(2π)3
[
1− f0(12K− q′)− f0(12K+ q′)
h¯ω + iδ − h¯2K24m − h¯
2q′2
m
+
1
h¯2q′2/m− iδ
]
(11)
where f0 is the equilibrium Fermi function. The quan-
tity h(ω,K) in (10) describes effects coming from the
fact that the Feshbach state is a composite two-fermion
object, but it can be neglected for most resonances of
experimental interest [5] and we therefore set it equal to
zero, h(ω,K) = 0. For the calculation of transport coef-
ficients such as the viscosity, the scattering matrix has to
be evaluated on-shell with h¯ω equal to the energy of the
two scattering particles, i.e. h¯ω = h¯2K2/4m+h¯2q2/m. In
a vacuum, the on-shell version of (10) with h(ω,K) = 0
reduces to
T =
4pih¯2
m abg(
1 + ∆µ∆B
h¯2q2/m−∆µ(B−B0)
)−1
+ iabgq
. (12)
We shall use (10) for calculating the low-temperature vis-
cosity for a resonantly interacting gas.
3The approximation (8) for the scattering matrix ne-
glects two effects as compared to the many-body expres-
sion (10). Firstly, even the vacuum limit (12) of (10) is
not identical to (8); they agree only when the h¯2q2/m
term in (12) can be neglected. This term corresponds
to an effective range of the atom-atom interaction. Here
we consider only broad resonances such as the one at
B ≃ 201.6G for 40K or the one at B ≃ 830G for 6Li, for
which the effective range can be safely neglected [5, 6].
Secondly, the approximation given by (8) neglects
medium effects, which are included in (10) via the prop-
agator (11). These effects come from the occupation of
open-channel states. One effect of the medium is to shift
the resonance position away from its vacuum value B0 [5].
More importantly for the present purpose, medium ef-
fects cause a significant increase in the scattering rate
for T → 0 [7] due to the Fermi blocking of the pair states
into which the molecular state can decay. The decay of
the molecular state in a vacuum is the origin of the iqa
terms in the denominator of (8) and (12). These terms
are replaced by TbgΠ in (10) when medium effects are
taken into account. At low temperatures, this term is
significantly reduced from the vacuum value due to the
Fermi-blocking factors in (11); the lifetime of the res-
onant state is increased leading to a corresponding in-
crease in the scattering rate. We shall demonstrate that
this effect is significant close to the superfluid transition
temperature Tc.
IV. HOMOGENEOUS SYSTEM
We now present results for the viscosity of a homoge-
neous system. The viscosity is calculated as a function of
temperature for a constant density n. We calculate the
thermodynamic potential Ω for fixed n within the lad-
der approximation as a function of temperature, taking
into account two-body scattering processes with a scat-
tering matrix given by (10). The chemical potential µ
is determined by the condition −∂µΩ = n. Our calcu-
lation of Ω is identical to the one described in Ref. [6]
where more details are given. Once the chemical poten-
tial is determined, we calculate η using Eq. (16) of I with
the cross section given by (7) and (10). The calcula-
tion of the chemical potential and the viscosity requires
multi-dimensional integrations which are performed nu-
merically using two different methods to check the ac-
curacy. The first method uses convoluted 1D integra-
tion routines and the other is based on multidimensional
Monte-Carlo integration. Both yield the same result for
the chemical potential and the viscosity within less than
1%, thus confirming the accuracy of the numerical calcu-
lations.
A. Low and high temperature limits
Before we present any results, let us first discuss what
can be calculated analytically. For low temperatures
T/TF ≪ 1 (kTF = h¯2k2F/2m), the Fermi factors in the
collision integral (see Eq. (13) in I) restrict the avail-
able phase for the scattering particles such that their
momenta are close to the Fermi surface. This simpli-
fies the integrations and assuming the simple unitarized
vacuum form (8) for the scattering matrix (T = Tuni), an
analytical result for the viscosity can be obtained using
standard Fermi liquid tricks [8]. A lengthy but straight-
forward analysis yields for kF|a| ≪ 1 and T → 0
η =
3nh¯
8π(kFa)2
ǫ2F
(kT )2
(13)
with ǫF = h¯
2k2F/2m. Equation (13) is based on T ≪ TF
and the assumption T = Tuni. This assumption works
well for weak coupling with Tc ≪ TF: there is then a
temperature regime for which T ≪ TF such that all scat-
tering momenta are confined to the Fermi surface, and
T ≫ Tc such that medium effects can be neglected. How-
ever, for strong coupling Tc becomes comparable to TF
and there is no temperature regime for which T ≪ TF
and T ≫ Tc.
In the classical limit T ≫ TF, an analytical expression
for the viscosity can also be obtained using T = Tuni:
η =
5
√
πmkT
8σ¯
=
5
√
mkT
32
√
π
×
{
a−2 , T ≪ Ta
3mkT/h¯2 , T ≫ Ta (14)
with kTa = h¯
2/(ma2) and
σ¯ =
4πa2
3
∫ ∞
0
dxx7e−x
2
(1 + x2T/Ta)
−1 (15)
the momentum averaged cross section. As opposed to
the low-temperature limit, the assumption T = Tuni is
reasonable for T ≫ TF, even in the strong-coupling case,
since medium effect on the scattering matrix are sup-
pressed at high temperatures.
B. Numerical results
Fig. 1 shows the viscosity η in the weak-coupling limit
kF|a| ≪ 1. We have chosen parameters in (10) corre-
sponding to a generic weak interaction characterized by
background scattering with kFabg = −0.1, ∆B/(B −
B0) = 0.0012, and a negligibly small effective range.
For weak interaction, the scattering matrix reduces to
4πh¯2abg/m and there are no effects of the medium as
long as T is well above Tc ≪ TF. In fact, the solid line
in Fig. 1 is indistinguishable from the result obtained if
we had used 4πh¯2abg/m for the scattering matrix of (10)
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FIG. 1: (Color online) The viscosity η in units of nh¯ for back-
ground scattering. The solid line is the numerical result with
the scattering matrix (10), the dotted lines are the low and
high temperature limits.
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FIG. 2: (Color online) The viscosity η in units of nh¯ for reso-
nant scattering as a function of temperature for T ≥ Tc. The
solid line is the numerical result with the full scattering matrix
(10), the dashed line the numerical result using the vacuum
approximation (8). The dotted line is the low-temperature
result (14). The inset shows the chemical potential.
as expected. We see that the viscosity approaches the
low- and high-temperature forms given by (13) and (14)
as expected, with a minimum located at T ≈ 0.7TF.
Fig. 2 shows the viscosity η in the strong-coupling
limit. We have chosen parameters in (10) correspond-
ing to a generic resonant interaction characterized by
kFa = −11.8 and a negligible effective range. For this
set of parameters very close to resonance, we find the
critical temperature for the superfluid transition to be
Tc ≈ 0.26TF in excellent agreement with earlier numer-
ical BEC-BCS crossover results based on a similar ap-
proximation for the thermodynamic potential [9, 10].
Just above the critical temperature Tc, the viscosity is
reduced almost by an order of magnitude (a factor ≈ 7.5)
as compared to the value obtained using the vacuum scat-
tering matrix. The reduction reflects the increase in the
scattering rate due to Fermi blocking of the molecule de-
cay as explained in Sec. III. These medium effects cause
the zero center-of-mass (COM) momentum T matrix to
diverge at Tc, which is the signature of the Cooper in-
stability. Thus, we expect the increase in the scattering
rate due to the medium to be significant for tempera-
tures close to Tc, regardless of the value of the coupling
strength. This is confirmed by numerical calculations for
different values of the coupling: Medium effects on the
scattering rate and thus the viscosity are significant when
T − Tc
Tc
<∼ 1. (16)
In the high temperature limit on the other hand, the
medium effects on the scattering are suppressed as ex-
pected and the viscosity approaches its classical value as
can be seen from Fig. 2. We conclude that the medium
increases the scattering rate significantly as compared to
the vacuum value for temperatures close to Tc due to the
Cooper instability.
Note that since kTc/µ(Tc) ≈ 0.6 is rather large for
strong coupling, the T−2 increase in the viscosity coming
from the phase space blocking in the collision integral is
not observed for T ≥ Tc in Fig. 2.
The above results show that the minimum viscosity
for a Fermi gas in the normal phase for kF|a| → ∞ and
T = Tc is
ηmin = αnh¯ (17)
with α ≈ 0.15. This minimum is significantly less than
the value α ≈ 1.1 obtained when the vacuum scatter-
ing matrix given by (8) is used. We caution that the
minimum value of η/nh¯ obtained in (17) depends on the
validity of our starting point, the semiclassical kinetic
equation. A simple relaxation-time approximation to the
collision integral, yielding the low-temperature viscosity
η ≈ mnv2Fτ/5, would result in η ≈ 0.4nh¯ if τ = h¯/ǫF.
However, for such small values of τ the semiclassical ki-
netic equation may need modification due to the spectral
broadening of the momentum states. It is interesting to
note that a related problem, the viscosity of a hot quark-
gluon plasma, was recently analyzed within the Kubo
formalism [11] which yielded results that differed signifi-
cantly from those obtained from the Boltzmann equation.
C. Effects of superfluidity
The viscosity of a superfluid gas of fermions has
been investigated extensively in the context of superfluid
53He [12]. Below the transition temperature Tc, the vis-
cosity drops rapidly as a function of temperature, the
relative decrease in viscosity being of order ∆/kTc. The
physical reason for the large drop is the change in the
quasiparticle dispersion relation and the modification of
the collision operator. For the purpose of illustration
we shall here discuss the two effects separately, although
they must of course be treated together in a consistent
calculation.
Firstly, the group velocity is changed in the superfluid
state, since the dispersion relation of Bogoliubov quasi-
particles is
E =
√
ξ2 +∆2, (18)
where ξ = p2/2m−µ and ∆ is the energy gap. The group
velocity vg = ∂E/∂p in the superfluid state is thus
v = pˆvF
ξ
E
, (19)
where pˆ is a unit vector along p and vF = h¯kF/m is the
Fermi velocity. This affects the velocity component vy
appearing on the left hand side of the kinetic equation
and in the expression for the momentum current density.
To illustrate the effect of the change in group velocity, let
us make a relaxation time approximation to the collision
operator occurring in the Boltzmann equation. The shear
viscosity is obtained by assuming a flow velocity u of
the form u = (ux(y), 0, 0) and linearizing in the gradient
∂ux/∂y, as a result of which the kinetic equation for the
non-equilibrium distribution function f becomes
−∂ux
∂y
vypx
∂f0
∂ǫ
= −f − f
0
τ
. (20)
The shear viscosity η relates the momentum current den-
sity Πxy, given by
Πxy = 2
∫
dp
(2πh¯)3
vypxf, (21)
to the gradient of the flow velocity according to Πxy =
−η∂ux/∂y. Inserting the resulting distribution function
in (21) and carrying out the integration over angles we
can perform the energy integration analytically, using the
fact that
ξ2
E2
= 1− ∆
2
ξ2 +∆2
≃ 1− π∆δ(ξ). (22)
Here the representation of the Lorentzian by a delta-
function is valid as long as the remaining part of the
integrand varies slowly on the scale of ∆, that is pro-
vided ∆ ≪ kT . Since the value of f0(1 − f0) at the
chemical potential is 1/4 for a degenerate fermion gas we
obtain
η = ηn
(
1− π
4
∆
kTc
)
, (23)
to lowest order in ∆/kTc. The quantity ηn = mnv
2
Fτ/5
is the viscosity in the normal state at Tc.
Secondly, the probability of two-quasiparticle scatter-
ing processes is modified by the coherence factors appear-
ing in the Bogoliubov transformation. Since the number
of quasiparticles is not a conserved quantity in the su-
perfluid state, it is also necessary to include processes in
which one quasiparticle decays into three as well as the
inverse processes.
Taking both these effects into account, it is possible
near the transition temperature to express the relative
decrease in viscosity in terms of normal-state quantities
and relate the coefficient in front of ∆/kTc to the ratio
between the viscous relaxation time τη and the lifetime
τ(0) of a quasiparticle in the normal state at the Fermi
energy. One finds [13] that the change in viscosity is
given by
δη
η
= −π
4
(
1− π
2
12
+
τη
τ(0)
)2
τ(0)
τη
∆
kTc
. (24)
The coefficient of the ∆/kTc term may thus be expressed
solely in terms of normal-state quantities. For the trial
function (3) used here, the ratio between the lifetime and
the viscous relaxation time is [14]
τ(0)
τη
= 2
(∫ 1
0
dx
x5√
1− x2
dσ
dΩ
)(∫ 1
0
dx
x√
1− x2
dσ
dΩ
)−1
.
(25)
The medium cross section diverges at zero COM momen-
tum at Tc. This leads to a non-integrable pole at x = 1
in both integrals in (25) and therefore
τ(0)
τη
= 2. (26)
This is a universal result, independent of the coupling
strength, coming from the Cooper instability at Tc.
The viscous relaxation time is obtained from the vis-
cosity by removing the factor (X,X), where X is the
trial function proportional to vypx. By the same reason-
ing that led to (23) it follows that the value (X,X)s of
the scalar product in the superfluid state is related to its
value (X,X)n in the normal state by
(X,X)s ≃ (X,X)n
(
1− π
4
∆
kTc
)
(27)
to leading order in ∆/kTc. Consequently, the change in
τη is given by
δτη
τη
= 0.0643
∆
kTc
. (28)
Due to the smallness of the numerical factor in (28) we
conclude that there is very little change in the viscous
relaxation rate upon entering the superfluid phase.
6V. TRAPPED GAS
We now present results for the thermal relaxation rate
as a function of temperature both in the weak and the res-
onant coupling limit for a trapped two-component Fermi
gas. To keep the number of trapped particles N = 2Nσ
constant (there are Nσ atoms in each hyperfine state),
we calculate Ω in the ladder approx. as in Sec. IV and
the chemical potential is determined by the condition
N = −∂µΩ. The relaxation rate is then calculated
from (4). The presence of the trapping potential V (r)
is treated in the Thomas-Fermi approximation by a local
chemical potential µ(r) = µ − V (r). This requires an
additional integration over the spatial coordinates r, and
the resulting multidimensional integrals are evaluated us-
ing a Monte-Carlo routine.
A. Low and high temperature limits
As for the homogeneous case, the integrals in (4) for
the thermal relaxation rate can be calculated analytically
in the low and high temperature limits using the unita-
rized vacuum form Tuni for the T matrix. For T/TF ≪ 1
and weak coupling kF|a| ≪ 1, we obtain
1
τT
=
16π(kT )2
15h¯3
ma2. (29)
For high temperatures, T ≫ TF, we obtain
1
τT
=
N
10π2
mω˜3σ¯
kT
=
2Nω˜3
5πkT
×
{
a2 , T ≪ Ta
h¯2/(3mkT ) , T ≫ Ta (30)
with ω˜3 = ωxωyωz and σ¯ given by (15). As for the homo-
geneous case, T = Tuni is a good approximation at low
temperatures for weak coupling only, whereas it is valid
at high temperatures for all coupling strengths.
B. Numerical results
For weak coupling kF|a| ≪ 1, the numerical calcula-
tions confirm as expected that there are no effects of the
medium (except for very small T close to Tc) and the re-
sults for the thermal relaxation rate are identical to the
ones reported in Fig. 2 of I.
We therefore concentrate on the strongly interacting
limit. Fig. 3 shows the thermal relaxation rate τ−1T
as a function of temperature for a strongly interacting
system with kF|a| ≫ 1. The rate is in units of ǫF/h¯
where ǫF = h¯ω˜(3N)
1/3 is the Fermi energy for N non-
interacting trapped particles. We have chosen parame-
ters in (10) corresponding to a resonant interaction with
kFa = −11.8 and a small effective range kFreff ≪ 1. As
for the homogeneous case, the strong interaction gives
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FIG. 3: (Color online) The thermal relaxation rate in a trap
in units of ǫF/h¯ for the resonant coupling case kF|a| ≫ 1.
The solid line is the numerical result with the full scattering
matrix in (10), the dashed line the numerical result using the
vacuum approximation (8) for the scattering matrix. The
curves are given for T ≥ Tc ≈ 0.3TF.
rise to a superfluid transition below a critical tempera-
ture Tc. We find Tc ≈ 0.3TF at resonance (kF|a| ≫ 1) in
excellent agreement with the results in Ref. [15].
We see from Fig. 3 by comparing the solid and the
dashed lines, that the medium increases the relaxation
rate significantly for low temperatures as compared to
the vacuum prediction: close to Tc the rate is approx-
imately 3.6 times higher than the vacuum result. The
increase is smaller than for the homogeneous case since
the effects of the medium are reduced near the edge of the
cloud where the density is reduced. The reason for the
significant increase of the rate is of course identical to the
effect discussed for the homogeneous case: the medium
increase of the resonant scattering rate for low tempera-
tures (T − Tc)/Tc <∼ 1 signals the Cooper instability at
Tc. For high temperatures, the medium effects are negli-
gible. As for the homogeneous case, the T 2 dependence
of the rate coming from the Fermi blocking of the avail-
able scattering states for T/TF ≪ 1 is not observed for
T ≥ Tc since kTc/µ(Tc) ≈ 0.5 is rather high.
Fig. 3 shows the maximum relaxation rate for a two-
component trapped Fermi gas for kF|a| → ∞. The large
difference between the relaxation rate for a weakly inter-
acting system and a resonantly interacting system should
be contrasted with the much smaller effects of the reso-
nant interaction on thermodynamic properties.
C. Experiments
Let us comment on the possible experimental observa-
tion of the effects described above. The thermal relax-
ation rate can be measured by “heating” the gas pref-
7erentially in one spatial direction followed by observing
the time evolution towards equilibrium with a uniform
temperature in all directions [1, 2]. These experiments
have already demonstrated the saturation of the scatter-
ing rate at resonance in the classical regime. By per-
forming such experiments for decreasing temperatures,
one should observe a significant increase in the rether-
malization rate as compared to the vacuum rate when
(T − Tc)/Tc <∼ 1.
VI. CONCLUSION
Using a variational approach, we have calculated the
viscosity and the thermal relaxation rate of an interact-
ing Fermi gas for weak and for strong coupling. Both
homogeneous and trapped systems were considered and
medium effects on the scattering properties were taken
into account. The rates were shown to be significantly in-
creased for temperatures close to the superfluid transition
temperature. This is due to the presence of the medium
and signals the onset of Cooper pairing at Tc. We fur-
thermore considered the effects of superfluidity below Tc
to leading order in the energy gap. The effects described
in this paper can be measured directly by rethermaliza-
tion experiments.
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